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(54) THREE-DIMENSIONAL DISPLAY METHOD AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a three- 
dimensional display method by which a moving picture is 
displayed without using spectacles by generating a two- 
dimensional image obtained by projecting the image of an 
object to be displayed from the line-oi^sight direction of 
an observer, respectively independently changing the 
luminance of the generated two-dimensional image for 
every display surface and displaying the two-dimensional 
images on plural display surfaces. 

SOLUTION: Plural surfaces, for example, the surfaces 
(101 and 102) are set in front of the observer 100 so as 
to generate the images converted to 2D (105 and 106) 
being the image obtained by projecting the image of a 
three-dimensional object 104 to be presented to the 
observer 100 to the surfaces (101 and 102) from the 
gazing direction of both eyes of the observer 100. 
Synthesizing technique by using computer graphics is 
mentioned as a method for generating the image 
converted to 2D. The images converted into 2D (105 and 

106) are displayed on both surfaces 101 and 102 so as to be superimposed when they are 
viewed from one point on a line linking the right eye and the left eye of the observer 100. Then, 
the luminance of each of the images converted into 2D (105 and 106) is changed corresponding 
to the depth position of the object 104 while keeping the total luminance in the case of viewing 
from the observer 100 constant. 
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i ■ 

TOE£fi££*lfci- &7C«0>Jg&£TOE&^®&U:£-* 

£tefii::^£;K&BD<*-efe&iI^I^ TOE«*<D«* 
@<7>5*>Otl^#l-3fit^^®l-S^"f &TOE— 

3 J TOE=*7c*A<««i#<0*l8£ SIR* £ 
fg^S±<7>-^^t>MTS^^>cfc5fc. TOE— &7t«£ 

TOEtt»©«s*ffii::a*u rt^tt»%<DJl*»{*«ft 

zt&mt?zm*&i *fci*R^2icE«<z>=* 

[R#E 4 ] TOE-^7c«/)<tlg%C0^IS <t £Bg£ * 
tt^*±a>-ja^6*T«tt4*a«^ TOE^#7u«£ 

*fci*B*S2izEKa>=*7ca^*^o 

[»**5.] TOE«R#©*1B££IB£*«#«-t<D 

£R*Ji 3 *fcliB*«4 lcE«G> = *7c«**£. 

6 ] TOEa£«<D«IR £ £Bg £ «tt«MLtcD 

-jft^&*T«ft*tk3iw. TOEa»oa*DBi=a** 
ii^ig6<Di>-r4x^i ^iceiecd^^tlS^^o 

8 ] TOE-^TcfftSa^t" *a3FaBMa>JMr 
■*&*aT»*T#a*****4IBBfc**Cfc*tt 



a^® tf > h *^*m*4 * u.nHta>sit^ttt^iBB 

-Ttt^ 1 El::EI£a> = 2fc7c8^*sfe. 
[R#*l 0] TOE=*^fi*«*Wy 

1] TOE-«5c<fc^Rff#*fiIlc#»-r* 
y«*lcE*J!LT. TOE.a»a>a*ffi<D3%a)«*#lc 

5fiL^a^fflica*-r«TOEi*(*«<DHa*w*K< u 
ts&#^ t) 3i i*«3fb i^s** 4TOE^<*«a>ins $jm 

fc4*^l^ TOE=*ro«0>ffl y LT* TOE 

S^0)a^®<D«5*)(Dtl^%lc3ai^^®l^a^^"4TO 
E«i»*a)Hfl[t«R*«< U aH*^6itt^C^Bilc' 
a***TOE»f**(D»flte«*K < -T 4 d £ 
f^if^^i 0 [::Etta>H2fc7c8^;&&. 
[R#H1 2] «*»3^6JlTJlttofc»ff*ttlilc 

TOE*i 0)*«-e±fit**ifc— *5c«** 

^®Sic#/7 3ttli:lc^b^-tJr4m3(D^I9:^*m<i-r4 
[R#«i 3] TOE».2<D*«I*. 

TOE«»©-*5ca^36«a) 5 y s t» si>« 

«fit$ti4Ct*4#«fr4»*3Sl 2lcEK<D = ^7c 

[»3Rai 4] toe»2<&^«i*. «tta>-*7ca^ 
TOE«»o-*7ca^KH^ a *)H^#^ y atat^fi 

1 2 lnE«0) = 2fc7cS*S1!o 

5] TOE*2o>*att. *5ca^ 



I 
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^^-^TC^^SSOS^^fa^^^iCD^t LT 
KB-r4££l*&*4lMi$&#&t*a«>:. 

TOEa«#* yMt>it^fT^iiM^ss^n^ 

sit £ ttua £ *i4 - 1 t -r 4 

[n^^i e] TOE*2a>^fsi*. &&<D-ik5t&7K 

SB*, i 

EH-T4£J£l*a£ U>XO*B£*7t>\ *4tM*»#JR 
U>XO)*&^h>t!-£. 

TOEa&#cfc y«ta^ftfT*ttlliciB«**t*-*7c 

4C££««£-r4Ht3R«1 2 |rfgfc(7> = #7ca^g 

So 

7] TOE*2<Z>^&[*. ax***&jiTji 
S-^7ca^S«i:CDM(zKS**v. TOE«»<Dllfc»tt 

o>aiattffli:ika*«i<D«je. £fciotTOE«&<&&£«s 

[»#ai si «riaas*A^*riia-Dfcjiff*tt 
«rcfc«a»a>a*ffita*#to)Wii^ u>x*^& 

[»#ai 9] TOE*2 0^f£l*. =#5t«*BS« 
[IS^^2 0] TOE*2(D*«I** JM7*;&IrIIc«Bi 

y— 

2 lc|EK<D=^7cS^SHo 



[11^312 1] TOE* 2 <D¥«I*. LED7l/-f*« 

TOELEDa*K«*ata/EK*-fr*ata/isiK«it 

[R*«2 2] |illBS2 0f^ -*7C«*<Eft* 

y y xz>* s ^-t*-r t . 

2 lcEt£OH^7cS^^So 

[RX91 2 3 ] TOE* 2 (O^&J*. TOE* i co^&T 
±f$.£tLtz-lk7t&£. aR#<D*FlB££IBfc£*S#ia 
±a>-A4* £JLTmfc4 <fc 3 l::TOEtt»<D«*B I-*** 

r#t*M aicE«a>=*7ca*at«. . 

[R#JS 2 4 ] TOE* 2 (D^fBli. TOE* 1 <7>#fBT 

ttttttfct 411*31 2 3 |ZEH<& = &7cS^3£Bo 

[R*«2 5] TOEJK2<D^«I** WEUKDfll-C 
*7C«*IH*«iyexTa^LT. =&tc 

H*3*2 4(Dl>f*i*M SlcEtt(D=*?cg^KBo 
[fit* A 2 6 ] TOE* 3 0^&\*. TOE* i (0^fS;T 

lCafi^<^rR)Tfe41i^l^. TOE*2<Z>^g*T-a>~2fc7u 

«<D«y«*.lC|gJHLT* TOEa*a>**ffi<&?%fl>a 

^#lC3al^a^®lza^■r4TOE l fe^*«cD3^s*lll^B^ 

< l. a»#3^&ai^a*ffii=a^-r*TOEi*(*ao»f 

j££m&ft< l. 

ai*»(*o»«i*iRi3b^a»#^6aa?^**ra - e 

a&4«^lw. TOE*2(D*S:-C<D^*7clft<D«jy»^lw 
Hffllt, TOEa»<DS*ffiO5*»<0aS#lc5fi^a^ 

ffiica^f *TOE<wt«©»*ta*«< l, a»#^ 
& ist>a*ffiica^-r*TOE«ii»«a)»a -r 

4 d 1 <t r 4R#Ji 2 5 lzEK<D=*7ca^S 

So 

[000 1] 

LT. «T-MlcBffiil£: , eS* = *7c» 
a; KB I- M"^ 4 1 0) T fc 4 o 
[0 O 0 2] 

*^>3fe<. l(Jiia)3i«:a^^^T^i:'r4«Bi: LT. @ 
2 7 l::5Ff»»->* ^ * a»**3^* < «1 t>4xTl^4o 
JUT. C<D;'aSv^^^iia^^tC0JlS^COl^TlftBJ■r 



f 
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&o ZV&Mbis* vZ&SLtt^ft^Tte* *>>^ (6 
02, 6 0 3) iCcfcHK ='#71**6 01 &mUZ>J5fa 
fr&B£U =^7C^){*6 0 1 £Mfc&;5f£3^£i§^L 
(«M«) ^^fi£-r*o>>^ (6 0 2, 6 0 3) 

^Lt 1 -o<D&&m^t L. -^Tta^® (G^l** 

CRT^gi) 6 0 5l:A^]tl)o H^%6 0 7li. 
i8av^^M6 O 6 SAMfC— &7tS^gg6 0 5 

(BB*«£a«?-r*o ::t, z^7ci*gi6 0 5/i^ 

R6 O 6l*£ffiHA<#Sifittfik *3»<Sil#Sl££*U 
£/c* ~^7ca^SS6 O 5*<2)> 7 6 0 2 (Dftfc«£a 
5FLTI>£BSIC, ;-$Hr>-f;/$fil&6 O 6l*£fla*<2Sifi 

galeae*. Lttfot, BBtMti-** 

S*<'>£<. BBO&tta^SpJte^SaB*: Lt, 

H2 8i^-r(*as*stttt3K**iTi^*o kit, ccd 

JSl*Tli« El 2 8 (b) fciF-r H^7c^{*6 i 

ft* y 6 i 2tis ca)~^7c«(Dm* y 6 1 2 B 

2 8 (a) l^-r#^H#7ca^g^6 1 3 Sffll* 
[0 0 0 3] 

[KWaft<»StLJ:ai:r*KH] L*> Lfc*<t>* TOEB 

BB^O>nicA«tt#B^C«. TOEB 2 7 Ic 

ic*y, B«*»3feif*a£i:*tL^BBjiSl^*-3fc. 

*/t. toes 2 8 ic^-r»sis^i*. ngrr*=*7c 

T. ^o*(7)@lctt£;h,Tl>£tctfK TOEB 2 7 1::**- 
*i^ty*(l»J>ai:llft l J, fcf 

&^<ti^Pp^ii^^feo^o TOEtt*a«a> 
BgffljS*»ft'r-&fctoic<f**tfct,<D-efcy. *»wo> 

gfitjlt IBtttfflL^ftL^"CBffia*3!)^te«H*5ca* 
«&£*tfKB£att-r«c&l=fc«. *3£^<Dte<Dg 



(7) IS 2 X 1/ B B I c J: o T W h> AM c & . 
[O 0 O 4] . 

mo?*., ftantttiaoaBSBai^KH'Tftf** 

*TJltt-3/i:SfT*tt«lci54afta)B*Blc»L-C. 
B*»**(**BB«a>aB*Rl^6»BLfc-*5c« 

i:za^d*i«iM*T?fe*'a£i^ TOEa»<&a*Ba>? 

*><Daf£#i-$fi^a*®i-a**"'&TOE.=: ^7c«<DJna 
A^^i^lltT^iiSica^^tt^^-efe^ii^^. TO 

tBaaaoa^®<^ 5 ^<7)as£#i^5fii^a*@i::a**-£ 

TOE— *^a<D»ft*«< U B»#J&*&Bl***Blc 

a^-r *TOE-*7c«a>»a'** <rz>^t ssatt 

£ 0 *fc, **GHI*. TOE— *5cB*<B«#a>*B£;fc 
BB££*S^I8-fc.<0— jS^bSTS#£«fc5lc, TOE— ^ 

7c#*TOEaaa>a^B(-a*L. ^oa^troi^s 

{zTZZtZftrnt-tZo *BMI*. TOE-^tc 

a*<aa#o)*BtaEHi:t««a±©-ja^&*T* 
ft^cfcdi-. TOE~*7c(ft*TOE«a<Da^ffli=a^ 
u* A^oa^wfcttit^ftfT&tta^aasA^aL^a 
^liifil^ii^lcJt-<Tas%<7)m*^^^*& < )^^^s^^ft< 

36B^:fiBi:ttt-Ka±0-jat. *Bfc£Bfca>WO> 
-^i:-r^Ci:^4#§ltfr*o TOEa 

4"bjatTr*ct*««i:-r*. *fc. toe 
a»#a>aist£Bt*«A;«±a>-js^€>a"CM«:* 

cfe^lc. TOE«»<7)a^®l=:a^*4x*-*7c«lc^L 

r. a»*A^&*T&=&*iRiicit* ■ tt'hoa^tan^. 

^)Ci:^ttl)o *fc. ^^0^14, TOE-*tc«* 

cd ;& as t ^ no iis a n t> m as -e m r ^ aa« * 
E-*7c«ta*f*a55BMa)jiff#««t. B-a 
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7cifta)«iy^iiicKaiL-c. BijEa8ta>a^®a>5*>o> 

*^&a^«*fiir**a*ic TOE-*7c«a>w y » 
a^ffiica*-r*WE«i(*«a)»s*J«*«< u 

[0 0 0 5] H^7tS^SS"Cfeo 

fr#ttBu:**aRa>a*B5i::a*-r** 2 
*a*ic«/iaiticj6<fc*-&*jR3<D^«i:**fli-r* 
a^co-^Tta^ggt. sfrE«»<D-afc7cS^a£ 

«0!>3%«***y*tai^Jlfr*tt«l-iB«**i*- 

LrE«-r 1 3^ & a** - * 

TOE* 2 <D*BM><. 

5ca^«fi£* «rEtt»fl)-*7ca*S«a)5ti««# 

cfc y «tai^jMT*tt««3E«**L*-*7c«*at«isi 

n<D-*7cS^SSi:tti^t>**i. ft— *7ca^»« 

-^Tta^sfii:. fiiiEaft<D-*7ca^s«a)d*»a 
tt&, «rEtas#«fey«ta^jHT#tt«icE«*#t* 

^ LTE«-r*»»fi»ttt 3^&fllrt**L* - £ s»« 

t-r^o **i»tt. toes 2 a»<&- 
**y«tiai^i6tTSttBJ-E«**t*— *7ca*s« 



y st5iL^tT^<iSi^iBa*^4~^7ua^s 
8Jurt<&-&^a^gfi£*a^n*3**u ft— *7ca* 
ata^a^t-ttt^ttaRioattiajflfct Lrisa-r 

*»#JR»ttt U>XOffl^-&t^t>fl5rt*4x^Ci: 
£4$&£-f&o TOE* 2 a 

ttE«»©tka**fci*«»a>s»«©*^i=-*7c« 
£«t*T&a&0>«:i*§2-&7ta^&B£. TOEasa> 
tka«*fci*aao>K»«i:«rEtt»a)a»s-*7ca 

3F«Bfc0MKEB**u TOE«»<Dtta«<&»»ttffl 

tMMMf, *fci4«rE«»a)K»«a)S»ttffl 

&a»<0 v-V ? * £ **S>fllJ***i* - £ ^Stt &<> 

wrEa«*^&*r»«:ofcjifT#«- 

filzfc«a»©a^fln±:a**±:<DJIIll=* U>X*3*& 
£i£BLfcC££4#fa£-r£p TOE* 

*/u- 5^-£*>£fl!J**;h£C££ft«tt-&o * 

fc* «fE» 2 «ff#*|SQIC««|"r 

4jM«U- U>X*^t?***t, U— If* 
S7X^-^t>t^^r-V>fSi:, i>— **■& 
A^&«lrt**t*ctt»«fr«. *fc. **WM:. TO 

ESt2 4>¥A*<« LED7U-r*«44LEDM8t 

TOELEDa*«B*3fe«/iaje*i**ata/iais 
git, LEDa*»Bi3fltier«tt««is 

3SBt3E»^«lrt*tt*cttW«fr*. *3§W 
I*. TOE* 2 (7)^ -^7c«7b<E®**tfc^-<;UA 
fc*lMi:z#7ta^£B£. ^UXA^57-&tt4 

£?%o BtrEm2(D^A*<. ffilBSl 

a>^®-e^rt**vfc-*7c«*. as%o)^ast^ifit 
te^;«±o)-^i3b^&*TB«:**3icii(rEa»a)a* 
srca^-r^cir^^sit-r^o ^tc. **b^i4. he 

J& 2 «TE»1 O^ISt?^rt*^fc-^7c« 

t. ffiEaaoa^is^s^t* c t s sat 1 4« * 
fc. toe* 2 sses 1 (o^a-ci 

fiE**lfc-*7C«*jH*«jy»Ara*LT, =^7c(D 

»Hi***jft-r*^t*»«i:-r-&. *tc. *^^i4. 

iz. ^Kttf*0)#»73lF)3b<a«#l=5fi'^<*lR]-ca&6ii 

wrEa»<Daa«aa)5%a)a»#i=5fit^a*ffii-a 
*f *WE«Bf*«o)»a*i«*K< a«#*>t>3at^ 

a^@i-a^-r-o3fl'iE ! feif*«^^JS^iii^<s< l-^ * 
fc. atttti*a>»»73iRj^as#3b^&a^**fii'e* 
^li^ic miE^2<o^igr*o-^7L«cD^oy^x.izpi 
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■ 

$i it, mtz&&<n&*m<»3%<Dnm%\z&i^*m 

[0 0 0 6] 

mwo>mtfo<Di&m jut. amt^mLx^nwom 
z>tztbo)±m\^tei*T. i^--«Mfe**-r4*i<Di*i^--# 

14. CRT (l&afMF) f-fX^U-f, Mf^fX^L/ 
*f. LED (Light Emission Diode) x-f^^U 
-f. ^7X7f^X^U^, FED (Field Emission 
Display) . DMD (D igital M irror Display) . 

So 

[0 0 0 7] [»8fc<&JBffi1] Hi ~H8tt**Mlcj: 
®i l^-f £51::, 00(Dfj®lc^»<^ 

9. Bi (1 0 1, 10 2) (110 1^110 

2«ky«R#l OOfcifil*) £1££L. (1 

oi, 102) icssacD-^^^a^-rsfctfxc. — 

TI4. #J*I4, CRT. fSa^r-f X:/LH\ LEDf^f 

s#i o o izm^ Lfci*=*7c«st* i 04$, asti 

ooaiSKatgH*fiifr&. TOEcDffi (ioi t io 

2) 'vMBLfcfc (KIT. T2D4b«J fcl**) T*fcS 
2D<b« (1 0 5, 1 0 6) ^Mt^o C(02DM 
<D±tfLjD&tl,Xlt. ««*Ip1*&1M*1 0 4 

ST*?!-* 1ftSS2 Dlb<& (1 05, 1 0 6) £. 



C*U4. W?L\£. 2 Dfcflfc (1 O 5, 10 6) 

[ooos] *«BBlcfelt*mK«:KjiSI*. UirEflWt* 

*-T€)3SS±t?. 2DM (105, 1O6)0^(D 

^OO, '=#7C«att 1 O 4 0||*7£<aSlC*tJ6L-C£;l 
SZ£-CfcSo ^Ogx^O-^JUTI-^So ft 

L. @8^<. ) o MX.!** H#tc1$3<*1 0 4rt<®1 

o 1 ±\z&Z>m£;lz\** H3ir^-Tck5lc. z<D±<D2 
Dlb«1 O 5 053$i££ = &7c!|$3i*1 0 4(D3fJg(c^L< 
L. ffii 02±(D2D^b<fti o e^JHSli-ifp itl>o 

SfclC. . =*7C«3» 1 O 4 1 0 0*«'> 

LaSTfroTffil 0UU110 2 ffiUlC'J* o tz&m 
lcfc£*l£rl~l4. ® 4 [z^? & o \z % 2D«1 O 5 <D 
«£*d>LTIf* 2 D<b#l O 6 0>]®K£'>LJ:lf So 

H^7C«3{*1 0 4A<tB*#1 OOcfcy 
^t)lC3i#^oT®1 O 1 J=U®1 0 2llC$bl^fo 

fcttSlcfeStl^l^ 12 5 |Z7F-Tcfc5lc. 2D<b«n 

0 5 0)m&&$z>izTi1 > * 2 Dlbflfti o e<Dmg.&£ * 

Cl-tlf&. M\Z* #J*.I4. =^7C^f*1 04^1 0 2 
{ftl O 6(DJlJg$H^7c^(*1 O 4(D21JtlC^L< U 

aioi ±a>2 D<b«i o 5<7>stfjsi4-tfp<b-rSo c<d 
^aica^-rsc^iz^y. ngf (A) i oo^ii 

S<D^2Dlb« (1 05, 1 06) -CfcoTt. 

1 o oictefcfc^ts (101, 102) <D^^r-=* 

tc^(*1 O 4^{4®LTl^<i:5lciSi:^4xSo BP*>. 

ftl^tf. 1(101, 1 0 2) !Zl5I^JlffiC0 2 Dlbft 
(10 5, 1 O 6) ^a^Lfcig^lCli. m ( 1 O 1 , 
10 2) ©J6ff#tt«0)4>riBf*iSI==*7c«li*l 0 4^< 

[0 0 0 9] tefc\ TOEKMlCfct^TI*. 0>J^li. 

TL^itt 1 o 4^{*<DHfi#<iS*s i(io 

i, 102) iz&tts Lfc-^Tt^^ffli^ra^-r s^j^ 

ii. bi i=*r«rt**-r4*«±-e. 2D<t« (i o 

5, 10 6) <D&*<DU#L(Dm&2:. t&^# 1 OOfr6 
Hfcl^ftM^ffffi^-^^ft^OO. =*7C«3(*1 0 4 
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07(a) ^tl^#1 0 0lCjfil>®. Willi. [51 O 1 
ICg^£*l&2 D<b«(D-WT*&y. 07 (b) AMSIfS 
%1 0 0|CiSl>®. Willi. ® 1 0 2lC^£*t& 2 D 
it&CD-WT'h&o Willi. = *te1M*£ LT®7IC^ 

* (H^Tc^t*) <D±mziitTm\*. w* 
ii. isa^ffl-cfty. ^o-tofljffii*. w*-ii. Rtttt 
xfty. n^v^i*. Willi. ±m&F]mft®\z&wt 

i*. ±2j0>2t£<jhc&® l. ^o*a>$ii®-ciiKA,*A< 

@. Willi. ® 1 O 1 |zftl*Xli* 12 7 (a) Ic^-Tcfc 
5lZ. tM*1 OOfZifilVtttt (2D<b«XI*. W*.li 
T*> *<5IJK*<ig<. ^oSL^tt (2Dft«t»l*. W 

^LT^^ic^ib^-fr^o as* 1= at me. w*. 

liffil 0 2lcfci>xii. El 7 (b) Ic^-Tcfcdic. aR 
#l::ifil*fiMi (2Dlb#-Cli. WilliT*) A<»fi*<ffi 
<. froaiMVtt (2Dlb«-eii. WAii-t^) AMBft 

tfiS < 5 ic^CDilfT^ttMlwttJfc LXt£*lz£lb 

«k it, a&# i o o icjfiix®. w*ii. n one 

JSHXI*. @7 (a) iC^TctaiC. a^#1 OOlCjft 

l*»tt (Willi. K*tt>fi) A<»J£*<Si<. rfroSl^ 
*fzfc*b*t*5. *fc. HSti 0 0lc3SL>®. Wx 

li, ®1 0 2IC*5l^TI*..H7- (b) IZir*r«fc5lZ. a 

B*i ooicSfii*fiMft (Mil 12. K*«iS) jM*K*<« 
<. fro»l*«tt (Willi. &*0>«l**5fi) 4«IW*» 

tiz&y % (A) i ooa>£3iwfc4iM*iWiw 

fcoXi. a^#i 0 oici*ftfcib^t±ffi. Ti5AM5l£ 
TbftRttttO^r— *3&<ft*«k5ic«i:&*i4. ft is. 

CO)SeiS©«S»XI** ±®. TffiAMsrS^F&ttRtt*© 
[OOl 0] *^a>f&JIIlzfcl>Xli. tSftCD® 

Jg£Slzl^< lcttoTt&*l::^'>£t!-£-£X*. 

£ ant* h z. t \t a > e zl - £ V ^ 7 * ^ * ic fc t * X & 
Kfflf « - £ X * * cfc y I* -3 * 5 »«x £ h c <t 

liW&frxfey. -to>— siifia)JKffl*H8 (a) . 

(b) \Ztts-? 0 128 (a) izfcivci*. T0>m»»<oa 



tfm?i$?3faizmiz&&& : i\z&£t>tiz> 0 * @ 

8 (b) lUfclvCliBB (a) fcHttlCj£ff0f£tt-ett 

icff ft *«t 4 c t r aE»#a>^ x 
^ -n is] i z n i z & 4 <t ? i c e i: £ *v 4 a » * » 4 c t m x* 

Zho ftfc\ C(D^5ftSng^TCOflfi(D»£t5^^^: L 
X. H^7cft<*0)5iJgBlc^LXJiIEaft*^4fc^O 
3nfiB' tLt, Will*. B' «BxTO/T'(T :« 
^&<DSRI. TO :«jS*>t>»*ffi^©ffiK) 0>tts: 
^|c^4ft^*»0)^^fe4Ci:li^'b^-X?*4o ^ 

tz. *mn<Dtem\zte\i&=&7t&mtLxit. *§&w 

^«Rffi^-5fcflffi-V>«(DttStttOffiXftoXtH«<P 
^lftA^t>tl4-i:l*^t>^Xfc4o 
[0 0 1 1] &tz. ^ll^£<O^SIlZfet^Xli. H2 7IC 

xscftofeHBtii, set. e> hm®t<Dmo>& 

[0 0 12]*fc, fcf>HMetttt. ^t100A< 
2oUJ:<Dci^f^B^lzB4^i:lcft:4fci6. WfiOl D 
<b« t IS it £ -H-ric* « c ^ A<T # 4^eiz^<i * 

oa*, a»iD2Dftt M^ai^ios, io 
e ) ^a^-r 4«»<7)@ («iii<. BKD101, io 

2) OHfr^S&Ktl*. a^#i oo^6*X«*»*« 

iz e > h * ^t?-& * * y iMKDisit i^mm t t 
{iMiz#^-r 4^(*^a^*iz^ lxi*h^7cmizmk. 
4 0 ^^>ic. *itis<D»fflicj3t%xtt. &&<Dm<»m\z 

«60)»JBIc*5t^Xtt. «<7>i^Jea)^<b<D^lZcfe4ACD^ 
31ttfc«lM*il>S»»H*4tM*ttKt*iJfflLX^*fc 
ftaStLXKlcu— «f— tiEOzx t— U> h3teS5£ 
«K£:1±f« A^o* <b^^^Xfe4f«J^*^LXt^ 

Sib. (B«ttOlRl±<Ptfl-5ilLXL^*fiJjiS**-r«« * 

/c. ^nffico^siiz^L^rii. n^7t«^iHS-r4@o) 

4"-C±lz2O0>®lz||LTa)^S5^L. 

^T4^(*^2O(D®0)rBllzfc41i^lZOtxX^fc 

4i^lili^t-4^(*<Dii®^sa4ii^-T?fcoXt. n 

«a«^Rl«Xft«Ci:l*M&A^Xfc4. 
[0 0 1 3] *»W<D = *7caLi*«l*» «Sf 1 0 0(7) 
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* • 

lz&z& (JEmzWiot. ««?#1 0 OCD:fcll££§S£ 

T^fS3^m^^C<bA<^^Wr-fe^) o JUT. 09S 
/BUT. ^HJS0^S§ICfcli-^-D-|k« (10 5, 10 

6) 0)Sfcy{agicoi>Ti&iBT&o *ns£<7>^iiicfe 

l\T. ZlD<b{ft (1 0 5, 1 0 6) CDSfcyteS<D* 

■e. *tfii^s&yttS(*. @9 (a) ic^-r<t-5ic % 

<DX ^ y«»<D - 1** & T*fc£> e &fcric*& 
139 (b) lc^-r<fe3ftttfi^tB#T&*o <&U KS 

f1OO0a*fl)Bl^ 09 (b) tBMTfStt^ 

09 (c) &mzmmfr*fthx*>*&w<D=&K±Li* 

|C. 2DM (1 0 5, 1 0 6) £««S#1 OOCD^Ii 

t £ is t £ &ti ± <d - & * x m u h cfc o i - a r 

ail^lzfcUT. «S#i oo<D;&lg<h£IM££ 

ii^ici*. muLtz&&<Dm (ioi, 1 02) a>i^ra 

$OjaiR3&<»&*i*« ) o SSf 1 OOCD^Bi 

tt«££t»lc« ^^aglcfc(ti>. «Atf. ©(101, 

1 02) ic£i:£-m«<D:fc#££/j^<T-#£*ij££ 

o 5, 10 6) <DtlS#i o o^&M.fc£^;&ft<D:fc& 

[0 0 14] titz. fflEKWCI*. «&<D2Dlb« (1 

0 5, 1 0 6) <0»S*fc<b*1*4«£ICOl*T»WL 

t-tf. «»©2D^b« (io5, 106) mm 

fc«tt«ftfe£fc*b*l**:i*ttH-c** &*<Dfe£^a_T 

KKfcUTI** 1iiJ&(DXD<b« (1 0 5, 1 0 6) COM 

01 0lz^-r«*:5l^. OOA^Wifet 
Bfc^^(Cffi^Lfct> = 3te7clt(*flfel 07(Dfe (01 0 

■ctt. Hfe) fcnciza«j:5iz % Krffii o i 

<D-D-Ib«1 0 5<Dfe (01 OTI*. Sfe) 

ftil 0 2(DZLD4b«1 0 6<Dfe (01 ot-i*. #J 
*tf. £*<T'££ 0 C<&*^|C. 

14. »l»CD«»a>fe^+i:l*»«y. S^COli^T'l*^ 



W0) = *5e&{*«I** 011 (a) Icapf*?!^, 2a 8S 

Su £ia«icfci^r. straa>-*7cflfeA<a<fy^ofcs 
*<**<*t*u 011 (b) <D«fc5iw. aas 

SBi&dfcUT. ffTftoi -D<b« (10 5. 10 

o o icteftj&cD 2 oa>=X7c 

0 5, 1 0 6) Si^tS® (101, 1O2)(Dfa0) 

a***tfca»a>-Dft« (105, i o6) *<. as 

#1 0 0(D*IBi:3fclfta)tt11A^&*B-C*T*ii«*S 

#1 0 Olcttl!(JEK^«fr#*lRllz|t*LTBi:&*t«. 
Chicly. =:XK<DmWi&tfm7r^mx&Z>z: k \*m 

[001 5 ] [SeMgO)^tt 2 ] 01 2-01 7 li, 

wo)si»a)»ffl2©=*^a^aEiia)iiR3isKM"r*fc 

■f. 0 i 2 iZ7jk-?& -51c. sisti o o<Dltr®icts»^ 

enTLii, ■ (1 1 1, 112) (ii 1 ia<si i 

2 cfcy«S#i o o^c5fil^) £s£SU Cti^<D®l^^ 

a^flo^s^-^ffl^-cft^mi i 

Z0)-^7ua^^M^ LTIi. Wiltf. CRT. ;Mf 
Ltli, WiLtf. U>X. ±fi«*tt. SJ^S^a. A 

*>o ^i:s 01 3iz^-r«fc-5i-. est 1 ookiitfl 

fc^=*5t1SH*1 1 4^ ttSf 1 O 0<Dffi8g<7)&*g^ 
|S3^6, 1(111, 112) AjJBLfed (2D-lb 
tt) (115, 11 6) ^^i3c-r€)o C<7)2D-Ib« (1 

15, n6)it uirKLfcftK. mK.it. mmisftfr 
e,=^7cia(*i i 4^^> va^Lfc-^7c«^ffli>^ 

lz^^^^ft(rj^^^;u<b^fflt^^^^fl>5f<D^a 

^•fcy^fiERltt-Cft*. 0 1 2 ICtf-Tc*: CCD 2 D 

^b« (115, 116) #^@1 1 1 kmi 1 2(D 

^ic. ti^f 1 o o<D&mk&mk&m&&±<D-& 

«jetf. 2D4b« (115, 116) <D*/7<D^i6 
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[001 6] ^mm&i&B^tett&M^uw&i*. -» 

(115, 116) <7)&*(D2Ijg£. fi«?#1 OO^b 

i i uun i 2^T*^r^e<jic^i!)r^ii^^o^T 

#®i i 1 ±lcfc^Ji^lcli s B5i i i±0 2Dik«i 
1 s<Dm&£=*ttt*&<Dmm\zmL< UIH2 

±0>2D<b&1 1 eCDm&it-G Pirt^o 

[0 0 1 7] SKlC, 0 1 5lC^-rj:-5l^. WiU*. HSfc 
tu£<*«A<. *Sfllct|g%1 OOcfcyBSfSMI^LSt;* 
^U, ® 1 1 i <fcy® 1 1 2{igic^p B 1tf}|::'>L^oT < 

-£T2Dlb«1 1 5<DBS*B*MWl::*LTIf* 
D<b«i 1 6<7>5®j££B*p B W::'>L±lf £ e EH 

e\z7f:-?&o\z^ =&7c£<*<ft*<tt£% i oo 
j: y rmmic $ &ica?ft*ij« ®i 1 uyn i 2m 

5<D«S*ftfH)»l::*&i::TI1\ *vD2D*b*1 1 6<D 

\z % m?L\t. =*7WttM«<, aicffii 1 2-t^-c^ra 

(7>*£im*tJ6£i*TC(D±<D2 Dlb«1 1 6CD5SIfi£H 

^o®i 1 i.ta>2Dlb«i 1 5(DHK*<-tfn£tt4* 

[ooi s] co^ica^-r^-^i^y. ao^s 

&<D*<2Dlb« (115, 116) -CfeoTt. ta^# 

1 ooidiifeKas (in, i i 2) a>M** Bfii 

1 Ifr&Hl 1 2(CH*7Ca:(*fifc3!l<llfT#*lRl^»«)-r 

= &tc&<*«/><® 1 1 1*^6ffll 1 2^t?^ifi-r^)ii^ 
ICOl*-C»"<fc*<, Ztltfffi (111, 112) OFelCO 

1 1 lA^&ffi (111, 112) a>MO)&4>0>jlfT#ti: 

«*-ewr*»*^ a (i i i , 112) <dm<d& 

^Oj&fT^ttS^&S (111, 112) <om<D&tp<D 

tei^rii. -D^b«^i2Sf -i>@co^-e^ic2ocosic 

A*«^2o<DffioBBt»«i-r*a^i=-3i\Ta-<fc 
-*7c«*is«-r€iffi©fl*^c*tcfeyt*<. fc 



tf. ^*t^n^i!)^fS30Mft^«S^a<*«*#t;ii^ 

£ I* C t It W * Jb*T? fc -5 o 
[O 0 1 9] [HJ£<Dft££S3] 01 81*. *XH0>Slffi- 

(a) ic^-Tctdi^ **\ m®<D-&7t^&w (i 

2 1, 12 2) ±JRl*ttl 2 3 sit*/ 

SiE*=1 0 0/0) . S5#£S*ttl 2 4 & 

it$/si$=5o/5o) sjbi^t* itriBSsno^tB 

1. 2^a^fc«»<D-7c«*iBfi-r-Sfci6<05t^»* 
«iSLfcta)'Cfc^o #*<BES££x.&-£lc£y v 
—2fe7C*^SSl 2 1 (Di^^MSl 2 3 7?Slt L 
T»#JR»«1 2 4^S5©L-CT?^^«®1 2 5 ^ - 
3fc7ca*Sai 2 2 0S^WfiMl 2 4T'JS:^L 
T"C#*«B51 2 6t*JM ! f#*fiIlcJlft*tt«l-Elt 

-r&c z(D<fcdft#^-eii. fto^^ffl 

i*«fctf>« wMa>se^*ftL^*jjia**"r*. itria^* 

5tm7T^m (12 1, 12 2) t Ltlt 003.1* . C R 
««1 2 3*tt#fil*ttl=tt*.T*. -^TcS^Smi 

[0 0 2O] $.tz. 018 (b) ic^-Tcfcdl^. TOE* 
SWttl 2 3 1 2 i Sif&KB 

L. «»S««1 2 4 (WiLli. fi»»/8M=5 0 

/so) ^mi^r. ffirfB9etfc0»flBi * 2 i?a^fe*» 

^ 0 EP*,, -:%7tm7Kl&ni 2 KDS^MSttil 
2 4 £&i®L-CT?£<£>«® 1 25i:, —*7fca*SSB 1 
2 2aa**<»ttfi»tt1 2 4-CJE»LT-C**«BBl 
2 6 t*«fr#*lRllc*ft4tt«lciB«-r*ZiA<-e* 

&o *je«o»ffl-ctt«ffi(Diift#ttiia)iioii*^ 

IcJC^b-e ^ * C I±e8 & A^T? ^>o 
[00 2 1 ] HK#¥:»lcu>Xft C tic J; 

y. «fficott«t<i: y 7U4">^n=M"e#*— Hit 
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♦ 

9lC^fo 019 (a) \Z7r.-f&o\Z^ H 
SK7)-^tlS^^S (1 3 1, ,1 32)'t, ^^li^rS 
»gl 3 3 («;Ui. £»*/»»*= 1 0 0/0) . 
W#J£li®1 3 4 («xtf.'R«?P/a!ia*=5 0/5 
0) CD«/£I^ «Atf. dhU>X (1 3 7, 1 3 8) $ 

m*T&&m$:&?LZzt\z& y. &acD*££a)ft]i& 

ftifl^J: U®^*tTl^fc«@1 35i:S11 3 6 0)^1 

ffiCDff2&lCfclt£:£&S*S£l 3 3£&ft&mmzft*T 
-^tcS^SMI 3 1 <D&<Dmm*teT?Z>tf* * 

a>«ff*tt»0)IIKJ?i:«i:a^l=O^TKMLfc3b^ £ 
£ ft /? K *- £ C ^ A* U > X if CD * ¥ S CO IB B I - £ 

y. c©<ftffijftfi#tt«<DJiiff*es(cK<b-c**c:i: 

liBJjbfr-Cfe^o *fc. 181*9. (b) izJUI-J:?^ SiJ 

ib^si*® i 3 3 ^t>-fizn^7tm^m mil 

SSSl, SP#J5l*ffil 3 4 £S**/2&ifi* 

= 50/50) -0>fl|jftl=. flUTLli* £]U>X (137, 

i 3 8) s«jiiT«tta*scii^c^(-<fcy. smco* 

**(D*JttJS:iflcJ:y|B&*uTl^«ffil 35t«®l 

3 6.a>tt«H«*«ky*«ticKS-e#*« dbu> 
xt£it-eft < a&^ftfr-t* u>x# e<d u>x^^ 

& c t tfi& H U E O & v m m I z £ « ft t fc £> c: t 
i*» a*a>u>X***t^i«T** 0 *fc, cc&iift 

i* u>xom£5§*t£ y tifit^ttaiz-^Tca^sa* 

ft^^^^zt^u>x^ifco^sa)SsaiCct y. c 

[0 0 2 2] IS 2 0\Z£ fejC-^TcS^ftaA^^-fc* 

M (1 4 1 - 1 4 5) i:, £&l*ffil 4 6 (#Ja_l£. J5 

»»/aa*= 1 oo/o) . 47 
\t. &«*/»»*= 5 0/5 o) % 1 4 8 c«xi*. 

R«*/aiB*=3 3. 3/66. 7). 1 49 (W* 
it. £»*/»»**= 2 5/7 5) % 1 5 0 
&l*2£/&i&^=2 0/8 O) £ffll*T, «&<7) = 7C« 

£m&*&tztb0yb¥&zmf£Ltzmvto&o ft^cos 
a*st*4^i:K*y* -^Tcs^ssai 4 i <&a^*< 

1 4 6T*£l*LTa$#&S4a (1 4 7-1 5 

o) £m&LXT-$&&m i 5 i -*5ca^asa 

(1 4 2-1 45) ©»*A<ft*«i#JRMtt (147- 

i 50) -ejR»Lr»»s«tttaiaLT-e*«)«ffi 



(1 5 2-1 5 5) £ft*^7£^rp)l^fc:&{iaiCiB 
If^C^^t^, CCD* 5fe*^"C«*. SiCD^£ 

saf5HJfe<o^«-ef*. - ^Tca^sa^sscosftico 

CtttWb^TfcSo CC&SftlCfcl^Tti* 01 8(Z^ 
t4Bl 9 CD£? I:: U>X#^&£tttaT 
y. «BB<DttB*«l«IL'V>-r< ft*Ci:l*H«l=W6^ 
-efe-i)o {1 U ^HffiO^fillCfclf^^Sltffi 14 3* 
»#fi»flHw«ilTti. -^Tca^KBl 4 1 

w&^-c**. i**lfia>»ffl-c(*«Ka)ftff#fiBa>i« 

*5ca*aB(D«ff *ttfl©IIIJ*i: ^ £**l=o 

TcS^sa^-ccD^KSft^X^S.ctircfey. c<d« 
ffift<T#ttaa>J«J**a4^Kft-e#*c ti*BB6A^-e 

[0 0 2 3] B2 1 l4«aO)^P vx^^Iz^tcS^ 
^a (Willi. CRTi, LCD SL I LVi, DMD 
Httif) (16 1-16 5) tkiLfi (1 66-1 7 

o) sffli^T. 3fP5?x^ 

&z.kiz&v* tgaa>-7c«*Ea-r*fctoa)*^* 

«fitLfc-jUSO)»ffl**-r. itSLffi (16 6 

-17 0) (4. W^T-^HtS***^. fc^l^ 

/aa, **LM*K»/aia*ft!i»-c#. *fc^w* 

(17 1-17 5) I4v 01J^I4, h^7f-f 

* v * St^fc if CD J: 5 icaift/aRSMWC * « ^ o t 
■T^o SltLffi (i 6 6-1 7 0) a>Hfr#<&a££*T 

EIU C4xt»C7Dtfc$L« (1 66-1 70) IC^PVI 

^Tta^sa (i 61-1 6 5) coft^o?tr> 
hm*£t> j eTm&&&&L. (1.66-1 
70) ©»a/aa©*-fsvyt*>t7* 071- 
175) o>aia/a»T(D*-f s>y*ftfei*rH«i-r* 

CtlCfcy. B^^fiJ-C. tfcSL« (1 6 6-1 7 0) ±lc 

r*j£2frz>&m (1 71-1 75) (DUtT^iia^Sfjffii 

a^ssawis. w»fc4LM*^*i*y«(c*B^fc*a 
tti-r-g)Z<bizcfc y . =*7ca^»aj:y«LT. fc^L^ 



1 
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^18 1 (D0i|iU«iI®lc % m^\Zl>^X%2£Jk^ 8 3 

y = * 7c i r jg c ^ *ri ^ l \ 5 m £ * * & <> 
[oo24] huso^ss 4 ] *mw<o^i&<of&& 4 

[3 2 3 Iz^fv-T J: TV (f Utfva» W<D~#l7t 

S^3SS2 0 4±lza^^tt/r^^/N— 37 a 7-20 
1 t'^) — -h)U • 5^— 2 O 2£iILTf&!£#1 O 
0*<H*7cfl:fMfc 2 0 3^tg^-r-&«t^lC^^> 

ri^ 0 C<07J&|CfcMt&*--7^WX^ft&/*y 
— 2)VU ■ S7-202lt 0!liU£O — /\— 

« (7) O — / n— O J: 5 lc an £ i± £ C O [HI ® &Sfl#<& ffl 

#»rsii^«i«iyirLTa^bL/=-*7c«) *a^-r* 

^^b^i^ra^-r^CibiCcfcy. ^woM^fi)- 
[0025] unix^ y— >*sc<D(*as=*7£a*a 

gU>X«fc£f) 30 1 U>Xm*¥S3 0 2 
S%if«*:y«fi£) 3 0 3<b. L/— if 3fc3g3 0 4 if"C« 



j$$;fr£o cotj&tm*. y — >3 o ittmw. 

<D&ft$iiLW\zi\&t£\zmmv7.*-*^&m3 o 3 £ 

IgifiLr-?*(7)afi : ^<iMicfcMt^a^<b«*#< 

aft^<2S^s^b?i±TSi^^F B , 5)a^^^ys"rc 

ticj:yH*7£it*t«*ii»-c**. ^^^r*i±. 
y— >3 o 1 ^ca;giik#£&<*£a&[e]$£y & 

^ y — >3 O 1 <D^|z£oT«®<Dj4fl#tie#JIS 
1. 2T*&^fc2 Dlb«CD3IK££<bSl*TS^-r&C 

it. x? y— :/fli-ccDS*&£ SWSHtSct^gg-c 

*• 

[0 0 2 6] [H^(D^fi§5] #&IJB(D|SS6<7>ff2fi!5 
tt. ls]feLED^^C0H^7ca^S-Cfcy. H25IC 
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